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Zpusob pflpravy Cistych enantiomeric 

4-(l-methyl-4-piperidyliden)-4 l 9-dihydrobenzo[4,5]cyklohepta[l f 2-b]- 
thiofen-10-onu 



(57), ReSenI spadd do ofeoru syntetickfch 
leCiv. Jeho pFedmgtem je zp&sob pHpravy 
Cistych enantiomeric 4-(l-raethyl-4-piperidy- 
liden )-4,9-dihydrobenzo( 4,5 )cyklohapta- 
(l,2-b)thiofen-10-onu (I), kter? je v. race- 
mick§ form§ zn4m? jako antihistaminovg a 
antianafylakticky vysoce tifiinn? ketotifen, 
pouSIvan? Jako profylaktikum v therapil 
bronchiaintho asthmatu. Jeho StSpenI na an- 
,tip6dy se provede podle feSenl krystalizacl 
diastereoisomernlch sm6sf 1 : 1 soli s kyse- 
linami ( + )- nebo ( — J-O^-dibenzoyl-Dlne- 
bo L)- vinnou nebo ( + )- nebo ( — )-O f O-di- 
(p-toluyl)-D(nebo L)-vinnou do konstantnl 
optickS rotace, homogennl soli se potom roz- 
\oll vodn^m amoniakem a opticky CistS bS- 
ze ( + )- a ( — )-ketotifenu se izolujf extrakcf 
organlckymi rozpouStSdly, odpafenlm ex- 
traktfi a krystalizacl z ethanolu, pfiCemZ -k 
ovgfenl optick§ Cistoty se pouZlje isotacho- 
foresy s beta-cyklodextrlnem jako adltivem 
vedoucfho elektrolytu. Ve forme soil jsou 
oba enantiomery ketotifenu (1) vysoce ti- 
Cinnfmi Hi-antihistaminiky a ( + )-isomer md 
znaCnou uClnnost antlanafylaktoidnf a rela- 
ting znaCnou tiClnnost antimuskarinovou. 
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Vynaiez se t?k£ zp&sobu pMpravy Clstfch 
enantiomenl 4-(l-raethyl-4-piperidyUden)- 
-4,9-dihydrobenzo/4,5/cyklohepta/l,2-b/thio- 
fen-10-onu vzorce I 




3 0) 



ZnSmfmi syntetickfmi postupy (Waldvo- 
gei E. et al.: Helv. Chlm. Acta 59, 888, 1976; 
Ngmeckg (NSR) zvefe]flovacl spisy CIslo 
2 302 970, 2144 490 a 2111071; US paitenty 
£ 3 682 930, 3 960 894 a 4 128 549). se zlskfi- 
va cpticky inaktivnl 16tka vzorce I, kterd 
ve formg soli s furoarovou kysellnou vyka- 
zaia vynikajlcf antihistaminovg, antialergic- 
kg a antianafylaktickg vlastnosti (Martin 
U a RQmer D.: Arzneim.-Forsch. 28, 770, 
1978; Triangel 17, 141, 1978; Pharmacol. 
Biochem. Prop. Drug Sufost.. 3, 424, 1981) a 
nasla rozs£hlg praktickg pouZM }ako pro- 
fylaktikum z£chvatti bronchiSlnlho astmatu 
(Castafter J., Hillier K.: Drugs Future 2, 108, 
1977; 3, 163, 1978; Alhadeff M.: Med. Actual. 
(Drugs Today) 14, 367, 1978; Craps L.: San- 
doz Revue 1981(2), 15). LStka vzorce I je 
znSma pod mezln£rodnIra generlckfm jmg- 
nem ..ketotifen 11 . 

Molekula ketotifenu (I) neobsahuje cent- 
rum asymetrie a na iprvnf pohled tedy ne- 
pFipougtl moZnost chirality a gtSpenf na op- 
tick6 antipody (enantiomery). Takovou 
moZnost nenaznaCila ani podrobnfi prfice 
popisujfcl fyzikglngchemickou a analytic- 
kou charakterlzaci ketotifenu (I) (MikotW- 
-Mihun Z. et al.: Acta Pharm. Jugosl. 33, 
129, 1983; Yugosl. Chem. Papers 8 (1), 23, 
1984) ani studie metabolismu ketotifenu (I) 
(Le Bi^ot J. F. et al.: Drug Metab. Dispos. 
11, 585, 1983). 

Naproti tomu studie molekularnlch mo- 
del* ketotifenu (I) uk£zala, 2e neplan£rnl 
prostfednl kruh tricyklickgho systgmu dSvS 
moznost existence dvou meznlch konforma- 
ci jejichZ inverse je pfltomnosti ketoskupi- 
ny znaCng ztiZena a kterg by mohly pfedsta- 
vovat do znaCng miry stabilni enantiomery 
ketotifenu (I). Podobn? jev byl pozorovSn 
v pflpadg 3-substituovan?ch derlvdta cyp- 
roheptadlnu, u nich2 byla prokAzfina exis- 
tence stabilnlch chirfilnich konformerfi 
(EbnBther A. et al.: Helv. Chlm. Acta 48, 
1 237, 1965;- Remy D. C. et al.: J. Med. Chem. 
20, 1013, 1977). 

SprAvnost uvedeng domnfinky byla expe- 
rimenting potvrzena analyticky kapilfirrii 



isotachoforgzou a mikropreparaci. V lltora- 
tufe existence chirality molekuly ketotife- 
nu (1) zatlm uvedena nebyla a ]e]i objev je 
nutno povaiovat za ipfekvapujlcl. Zpftsob 
gtgpenl racemickgho ketotifenu (I) na anti- 
pody Je pfedmgtem pfedioZengho vynfilezu. 

K gtgpenl racemickg IStky vzorce 1 lze 
poufit krystalizaci smgsl diastereoisomerti, 
kterg vznikaji neutralizacl tftky vzorce I 
opticky aktivnlmi kysellnami obecngho 
vzorce II 



C00CHC00H 





COOCHCOOH 



(H) 



ve ktergm R je atom vodiku nebo methyl, 
pfiCemZ v tgchto sollch s vfhodou pfipadd 
na 1 molekulu fo£ze vzorce I 1 molekula ky- 
seliny obecngho vzorce II. Jde tedy o optic- 
ky aktlvnl hydrogendibenzoyltartarSty ne- 
bo hydrogen-di(p-toluyl)tartaraty. 

K gtgpenl se tedy poufije bud komerCng 
.pfistupn^ch kyselin H-)-0,0 5 -dlbenzoyl-D- 
-vinng a ( — )-0,0 4 -dibenzoyl-L-vinn6, nebo 
podle literatury (Stoll A., Hofmann A.: Helv. 
Chim. Acta 26, 922, 1943) pHpravenfch ky- 
selin t + J-O.O'-ditp-toluyn-D-vinn^ nebo 
( — J-O.O'-dUp-toluyil-L-vinng. 

Neutrallzace racemickg b£ze vzorce 1 
opticky aktivnlmi kysellnami obecngho 
vzorce II se provede s vfhodou v ethanolu 
a vylouCeng diastereoisomemi smgsl se 
krystalizuji, s vfhodou z vodngho ethanolu. 
Teploty .tint jednotlivfch krystalizatfi ne- 
Isou charakteristickg, takSe Jich nelze po- 
u2it }ako kritgrla dosaiengho stupng gtgpe- 
nl. Krystalizace je nutng opakovat aZ do 
dosaZeni konstantnl optickg rotace soli. 
Kromg toho je nutng z kafdgho krystalizd- 
tu uvolftovat opticky aktivni bSzl a i u te 
kontrolovat aptickou rotacl. Oping rozStg- 
penl ]e charakterlzov^no shodnou optickou 
rotacl dvou za sebou .ndsledujfclch krysta- 
liz^ta a z nlch uvohignfch b^zl. 

Jako metoda pro hodnocenl dosa2engho 
stupng gtgpenl se osvgdClla isotachoforgw 
poufivajlci p-cyklodextrinu jako adltiva ve- 
douciho elektrolytu; touto metodou lze pfl- 
mo stanovit v b^zich procentovg zastoupe- 
nl obou enantiomeru. 

Dalgi podrobnostl zpQsobu pflpravy Cis- 
t^ch enantiomerft ketotifenu (I) vypl^vajl 
z pffkladfi, kterg jsou ovgem Jen ilustr-acl 
mo2nostl vyn^lezu a nenl jejlch akolem vy- 
Cerpdvajlclm zpClsobem vgechny mo2nosti 
poplsovat. Enantiomerni bfize vzorce I jsou 
krystalickg lAtky, kterg krystalizuji z etha- 
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nolu. PravotoClva baze [( + W1 ™ & s P ecl " 
fickou rotacl: 



•[a]20 r 



= +114° (ethanol, c = 1); 



levotcciva baze [[ — HI ma: 
[ a ]20° = -114° (ethanol, c = 1). 

Farmakologlcke ^.^..S'S 
merCi (hodnocenfch ve forme vodnych roz 
Skfi hydrogenfumaratu) vykazalo urfi 6 
dtference, ktere nazmCu]! stereoselektMtu 
Ska i kdyz ne pHlls vyraznou. Antlhis- 
Snovy oilnek (vMl hlstamln-Hi recepto- 
Sm) byl hodnocen Inhlblcl bronchospasmu 
u morca vyvolavaneho hlstamlnovfm aero- 
IZm Stfednl ochranna davka PDsc , pro 
TlTketoUfen Je 0,026 mg/kg pM oratata 
pedant; pro (-)-ketotlfen je PDso - 0,013 

"Scat/ enantlomer se tedy v tomto 
testu levl bvt pfibliZne dvakrat uCmn6)§I, 
?e pravotottvy enantlomer. Aktlvlta obou 
enan?tomera /tomto testu je enormng vy- 
X Dale bylo srovnanl provedeno hodno- 
cen! m testu anafylaktoldnl koZnl reakce 

]e dan stfednl ochrannou davkou PDso 

'£ Tl^keSn se nepodafllo stanovlt 
hodnotu PDso : davka 1 mg/kg p.o. omezu e 
?ozvot aSaktoldnl koZnl reakce a 25 % 

i v z e d s hs^fp 

,11? z g vyfenl antlanafylaktoldnmo 
efektu V pffpade tohoto testu se tedy pra- 
vofoclvy eKomer Jevl byt JClnnou kom- 
ncnentou racematu. I kdyZ je znam6 Je 
SXoimergnl a antimuskarlnov uclnek 
ketotifenu (I) je relatlvne .nlzky byly oba 
pnantiomerv srovn£ny z hlediska annuy * 
musk rS m receptorum v kryslm mozku 
? testu in vitro, pflcemi byla urCovfina ln- 
hibice v-azby ligandu, t). 0,5 nM I Hie™ 
. nuklldlnyltoenzllitu, k vazebnym ml turn 
Vysledky jsou uvedeny jako stf «dn nhl 
bicnl koncentrace ICso Pro +) n ket0 ^ c e e n . 
byla zjlstena hodnota ICso = 149 nM raw 
mlckv ketotlf en ma ICso = 260 nM, pro 
TiTketotlfen byla zjlstena hodnota ICso = 
- l 217 nM. Take v tomto prlpade je teay 
p"ravotoClv.y enantlomer uctnnou komponen- 
?ou racematu. Opac-ny vysledek v ; pHwjM 
testu hlstamlnoveho aerosolu lze vysvetiu 
ednak skutecnostl, Ze Hi antihlstamlnov^ 
Sainek nenl stereoselefkttvnl a dale tlm, ie 
uclnnosfobou enantlomerC M. tak enormnl 
2e 100% dlference mezl obSma vysledky je 
v mezlch experlmentalnlch chyb. 

S hlediska racemlzace jsou oba enant£ 
mery ketotifenu (I) relativne fWW. K race 
mizacl dochazl rychle pfl teplote tanl b*zl 

JS 1* iro -c) • d * le ve vroucfm vod 



roztoku soil. Krystallzace bazi z vrouclho 
Si nevede k racemizaci. Vypiyva ? 
toSo ze energeticka barlera pro inverz! 
konformacl obou enantiomeru je znacne vy 
soka. 

Pflklad 1 

K roztoku 7,8 g racemlcke W« ketotlf 
nu rf + Miv 50 ml ethanolu se pflda io,^ 
g?amuky enny [-J-O.O'-dKp-toluyl -L-vln- 
S a smes se zahreje k varu Vznlkly roz- 
tok kysele soil se ponecha nekol k dnl p l 
0 °C a potom se odsaje vyloucend sal. Zls- 
ka se ve vytSiku 16,8 g, takie Jde o smes 
obou dlastereolsomera. 
Je|I t. t. je 189 az 190 °C a 

(«]20 o = -74,65° (70% ethanol, c = 0,2). 

Vodnym amoniakem uvolnena baze, \zo- 
lovan. extrakcl benzenem a fog™*** 
pafenlm rozpoust&dla, ma t. t. 159 az 162 C 

a 

[«]20° = +10.91°; 

podle hodnocenl isotachofor6zou sestdvS z 
54 % ( + 1-1 a 46 % l-H jedinou krysta- 
lltacl eto'smesl (5,0 g] z 350 ml ^75^0 vod- 
nlho etha-nolu se zlska 2,4 g nastepene soli 
s 1. 1. 184 ai 187 °C a 

[«]20° = -39,02. 

Uvolnena baze ma 

[a]20° = +98,5° 

a tvxlle kontroly isotachoforezou obsahuje 
9' % H )•!• Dalsl krystallzace 2,15 gramu 
t6to soil z 200 ml 75% ethanolu poskytuje 
1 5 g homogennlho diastereoisomeru soli s 
t.' t. 184 az 187 °C a 

( a ]20 D = -33,05°. 

Uvolnena baze taje pfi 159 aZ 152 (e- 
thanol) a ma 

(a]20° = +114,14'. 

Podle kontroly isotachoforezou je to zee- 
te tomogennl pravotoClva baze ketotifenu 

K+Hl. 

Pflklad 2 

K roztoku 7,6 g racemlcke 'baze ketoti- 
fenu [(+H1 v 15 ml ethanolu se pflda roz- 
ok 10 2 g kysellny (-)-0,0'-dlbenzoyl-L- 
vfnn roztok se ponechfi krystallzaci po 
dobu 20 dnu. Potom se odsatlm zlska 16.8 g 
dlastereoisomernl smesl tajicl pfi 154 a^ 
?55 oc 6 irojnasobna krystallzace postupnS 
ze 140 120 a 100 ml 75% vodneho ethanolu 



5 

vede k 8,5 g homogennlho cliastereoisomeru 
soli, t. t. 158 ai 160 °C ( 

[a)20° = —20,36°. 

Jako v pfede§16m pflkladu uvolnSnS b&vt 
(3,8 g) taje pPl 159 a2 162 °C (ethanol), 

[a ] 20 D = +114,31°. 

Jde tedy op&t o zcela homogennl pravo- 
tofiivou bfizl ketotifenu kterfi ]e 

identickfi s produktem pHkladu 1. Systema- 
tick6 zpraoovfinl mate&nfch louhCi, zfska- 
nfch v pflkladu 1 i 2 vede k dalSlmu kvan- 
tu b4ze (-j-)-I, co2 pMznlvS upravf v?t6f- 
nost. 

P f [ k 1 a d 3 

Neutralizace 12,9 g racemickS b£ze keto- 



*3 

0 

tifenu l(±)-I] pomocl 18,1 g kyseliny [ + )- 
-O.O'-dibenzoyl-D-vtnnS se provede ve 100 
mUUitrech ethanolu a k ziskan6mu roztoku 
dlastereoisomernl smgsi soli se pflda za 
mlch£nl 800 ml etheru. Po 24 hod. st£nl se 
smSs soil odsaje; 27,0 g, t. t. 156 al 158 °C. 
Tro}nasobn£ krystalizace z 85% ethanolu 
vede k 7,2 g homogennl soli, kter* taje pfi 
158 a* 160 °C a m* 

[ a ]2o° = +19,55° (70% ethanol, c = 0,2). 

UvolnenA b4ze taje pfl 159 a2 162 °C (e- 
thanol) a md 

[al2o° = —113,91°. 

Podle kontroly lsotachofor6zou ]e to zce- 
la homogennl levotoClvS bdze ketotifenu 
[(-Ml. 
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Zpusob pflpravy Cistych enanttomeru 4- 
- ( l-methyl-4-ipiperidyliden ) -4,9-dihydroben- 
zo/4,5/cyklohepta/l,2-b/thiofen-10-onu vzor- 

ce I 




vyznaCujl se tfm, fe se racemicka bSze 
vzorce I neutrallzuje opticky aktlvnfml ky- 
selinaml obecnSho vzorce II 




) coo ch coon 



h—COOCH COOH 



01) 

ve kter§m R je atom vodiku nebp methyl 
vznlkiS dlastereoisomernl sm6si kyselfch 
soil se krystaiizujl z vodn§ho ethanolu do 
konstantnl optickfi rotace, rozloil se zfedg- 
nym vodnfm amonlakem, uvolnSnS opticky 
aktlvnl b£ze ( + )-I nebo ( — )-I se izolujl 
extrakcl tekavymi a s vodou nemlsitelnymi 
rozpouStgdly, zlskajl se odpafenlm extraktu 
•a krystalizacf z ethanolu a jejich optickS 
Cistota se ov6f( isotachoforezou s 2-cyklo- 
dextrinem jako aditivem vedouclho elektro- 
lytu. 



SevorograMa, n. p., lAvod 7, Most 
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(54) Method of preparation of pure enantiomers of 4-[1 - 

. methyM-plpertdylidene]-4,9- 
dlhydrobenzo[4,6lcyclohepta[1 ,2-b]-thlophen-1 0-one 

(57) The invention pertains to the field of 
synthetic resins. Its advantage Is a method of 
preparation of pure enantiomers of 4-[1-methyl- 
4-piperidylidene]-4,9-dihydrobenzo{4,51 
cydohepta(l,2-b>thiophen-1 0-one (I), which in 
racemlc form is known as the highly effective 
antihistamine and antianaphylactic substance 
ketotffen, used as a preventive In treatment of 
bronchial asthma. Cleaving of this Into 
enantiomere is performed according to the 
Invention by crystallizing diastereolsomerlc 1:1 
mixtures of the salts with (+) or (-)-O,0'- 
dibenzoyMD(or L)-tartaric or (+) or (-)-0,0'-dl(p- 
toluyl)-D(or L>tartario add to a constant optical 
rotation, the homogeneous salts are then 
broken down by aqueous ammonia, and the 
optically pure basse (+) or(-) ketotifens are 
isolated by extraction with organic solvents, 
evaporation of the extracts and crystallization 
from ethanot, and to verify the optical purity 



.-02/27/7881 13:37 5888982828 
02/26/2001 12:48 7913344445 



NLDLAW 
IKTRANSCO 



PAGE 83/13 
PAGE 03 



2 



one used Isotachophorecls with beta- 
cyolodextrin aa an additive to tha conducting 
electrolyte. In salt form, both enairtiomera of 
ketottfen (I) are highly effective H1- 
antihletamlnea and the (+) Isomer has 
significant antianaphylactold effectiveness and 
relatively significant anttmuscarinic 
effectiveness. 



/ 
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The Invention concerns a method of preparation of pure enantiomera of 4- 
[1 -methyl^^iperldy1ldeneH.9<lihydrobenroi4 l 5)cyclohepta[1 ,2-bl-thiophen-1 0- 
one of formula I 



By using known synthetic techniques (Waldvogel E. et al.: Helv. ChJm. Acta 
59, 866, 1976; German (FRG) patent application number 2,302,970, 2,144,490 
and 2,1 1 1.071; US patents 3,682,930, 3,660,894 and 4,128,849), one obtains 
optically Inactive substances of formula I, which In the form of salt with fumarlc 
acid has exhibited outstanding antihistamine, antiallergic and antianaphytactlc 
properties (Martin U. and R6tner D.: Arzneim.-Forsch. 28, 770, 1978; Triangel 
17, 141. 1978; Pharmacol. Biochem. Prop, Drug Subst 3, 424, 1981) and has 
found broad practical use as a preventive of bronchial asthma attacks (Castaner 
J., Hillier K.: Drugs Future 2, 108, 1977; 3, 163, 1978; Alhadeff M.: Med. Actual. 
(Drugs Today) 14, 367, 1978; Craps L: Sandoz Revue 1981 (2), 15). The 
substance of formula I Is known by the international generic name "ketotlfen". 
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The ketotlfen (I) molecule does not possess a center of asymmetry and at 
first glance should not be amenable to the possibility of chlrallty or splitting into 
optical antipodes (enantlomers). Neither has such a prospect been pointed out ■ 
by detailed papers describing the physical-chemical and analytical features of 
ketotlfen (1) (Mikob'c-Mihun Z. et al: Acta Pharm. Jugosl. 33. 129, 1983; Yugosl. 
Chem. Papers 8 (1), 23, 1984) or by studies of the metabolism of ketotifen (i) (Le 
Bigot J. F. at al.: Drug Metab. Dispos. 11, 585, 1983). 

On the contrary, study of molecular models of ketotlfen (I) has shown that 
the nonplanar three-dimensional ring of a tricyclic system allows for the existence 
of two extreme conformations, the Inverting of which '« substantially Impeded by 
the presence of the keto-group, and whloh might constitute significantly stable 
enantiomers of ketotlfen (I). A similar phenomenon has been observed in the 
case of 3-substituted derivatives of cyproheptadine, In which the existence of 
stable chiral conformers has been demonstrated (Ebnflther A. et al.: Hefv. Chlm. 
Acta 48, 1 237, 1968; Remy 0. C. et al.: J. Med. Cham. 20, 1 013. 1977). 

The correctness of this surmise was experimentally confirmed by analytical 
capillary isotachophoresls and mlcropreparation. Thus far, the existence of 
ohlralrty of the ketotifen (I) molecule has not been mentioned In the literature and 
Its discovery must be considered surprising. A method of splitting the racemlc 
ketotifen (I) Into Its antipodes is the subject of the present invention. 

For splitting the racemlc substance of formula I one can employ 
crystallization of a mixture of the dlaetereoisomere, arising by neutralization of 
the substance of formula I with optically active acids of general formula II 
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R —^^-.COOCHCOOH 

R-^^—COOCHCOOH 

(ID • 

In whloh R is an atom of hydrogen or methyl, and In these salts It Is 
advantageous for one molecule of the base of formula I to correspond to one 
molecule of acid of general formula II. Thus, these are optically active hydrogen 
d (benzoyl tarta rates or hydrogen-dl(p-toluyl)tarterarte8, 

For the splitting, than, one uses either commercially available (+)-O t O- 
dlbenzoyl-D-tartaric or H-O.O'-dlbfinzoyl-L-tartaric acid, or according to the 
literature (Stall A., Hofmann A.: Hetv. Chlm. Acta 2$, 922, 1043) the f+J-O.O'- 
dl(p-toluyl)-D-tartaric or (-yo.O'-dKp-toluyO-L-tartaric acid. 

Neutralization of the racemlc base of formula I by the optically aotive acids 
of general formula II Is done advantageously in ethanol and the precipitated 
dlastereoisomerlc mixtures are crystallized, preferably from aqueous ethanol. 
The metting points of the Individual crystaHizates are not characteristic, so that 
they should not be used as a criterion for the degree of oleavage attained. The 
orystalllzatlon must be repeated until constant optical rotation of the salt is 
achieved. Furthermore, It Is necessary to liberate the optically active bases from 
each cryatsinzata and/or check the optical rotation in It Complete cleavage Is 
characterized by consistent optical rotation for two consecutive crystafllzatos and 
the bases liberated from them. 



•02/27/2001 13:37 5088982020 NLDLAW PAGE 07/13 

02/26/2001 12:48 7813344445 INTRANSCO PAGE 07 

6 

One proven method of evaluating the achieved degree of cleavage la 
Isotachophoresls using ft-cyclodextrin as additive in the conducting electrolyte; 
this method can directly establish the percentage representation of both 
enantiomers In the bases. 

Further details of the method of preparation of the pure enantiomers of 
ketotifen (1) will emerge from the examples, which are merely an Illustration of the 
possibilities of the Invention and It Is not their task to exhaustively describe every 
possibility. The enantiomeric bases of formula I are crystalline substances, which 
crystallize from ethanol. The dextrorotatory base [(+y\\ hoa the apecfflo rotation: 

[a]20° = +1 14° (ethanol, c = 1); 

the ievorotatory base l(-)-r] has: 

[a]20° « -114 a {ethanol, c» 1). 

Pharmacological evaluation of both enantiomers (evaluated In the form of 
aqueous solutions of hydrogen fumarates) revealed a definite difference, 
indicative of the stereoselectivity of the effects, albeit not overly pronounced. The 
antihistamine effect (on hlstamlne-H1 receptors) was evaluated by inhibition of 
bronchospasm In guinea pigs, elicited by histamine aerosol. The mean 
preventive dose PD60 for (+)-ketottfen is 0.026 mg/kg under oral administration; 
for (-)-ketottten, PD50 Is 0.013 mg/kg p.o. 
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The levorotatory enantlomer In this teat thus prove© to be approximately 
twice ad effective as the dextrorotatory enantlomer. The activity of both 
enanttemera In this teat la enormously high. A further comparison was done by • 
evaluating the anaphylactoid skin reaction in rats, elicited by administering the 
substance 48/80, I.e., a known liberator of histamine. The antianaphylactoid 
effect of (+)-ketotifen is given by the mean preventive dose of PD50 - 4.2 mfl/kg 
oral. 

It was not possible to establish the PD50 vaJue for (.)-ketotifen; a dose of 1 
mg/kfl p.o. restricts the development of the anaphylactoid skin reaction by 25% 
(compared to the control); Increasing the dose up to 50 mg/kg p.o. does not 
produce a statistically significant Increase in the antianaphylactoid effect In this 
test, therefore, the dextrorota t ory enantlomer appears to be the effective 
component of the racemate. And although It Is known that the anticholinergic and 
antimuscarinic effect of ketotlfen (I) Is relatively slight, both enanb'omers were 
compared in regard to affinity to the muscarinic receptors in the rat brain in an in 
vitro test, during whloh the inhibition of the llgand bond was determined, i.e., 0.5 
nM ( 3 H)qulnudldlnyl benzylate, to the bonding sites. 

The findings are given as the mean Inhibitory concentration IC50. For (+)- 
ketotifen we found a value of IC50 m 149 nM; racemlc ketotlfen has IC50 - 280 
nM; for (-Hwtotifen we found a value IC50 - 1217 nM. Thus, in this case, It b the 
dextrorotatory enantlomer which Is the effective component of the racemate. The 
contrary finding in the case of the histamine aerosol test oan only be explained 
by the fact that the H1 antihistamine effect b not stereoselective, and also in that 
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the effectiveness of both enantiomens Is so enormous that a 1 00% difference 
between both findings Is within the range of experimental error. 

From the standpoint of racemizatlon, both enantiomers of ketotHen (I) are • 
relatively stable. Racemizatlon quickly proceeds at the melting point of the bases 
(158 to 160'C) and also in boiling aqueous solution of the salts. Crystallization of 
the bases from boiling ethanol does not result In raoemteation. This indloates that 
the energy banter for inversion of the conformation of both enantiomere Is 
significantly high. 

Example 1 

To a solution of 7.8 g of the raoemlc base ketotifen l(±HJ >n 50 mi of ethanol 
is added a solution of 10.2 grams of (-y-0,0'-dl(p-toluyl)-L-tartaf1c acid and the 
mixture is heated to boiling. The resulting solution of the add salt is let stand 
several days at 0°C, after which the precipitated salt Is drawn off. The yield Is 
16.8 g, so that this is a mixture of both diastereoisomers. 

The melting point is 189 to 1 90"C and 
[aJ20° - -74.85* (70% ethanol. o ■ 0.2). 

The base is liberated with aqueous ammonia, Isolated by benzene 
extraction and complete evaporation of the solvent; the melting point is 159 to 
162"C and 
[a]20 D = +10.91'; 
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aocordlng to Isotechophoreeis evaluation, it consists of 54% (+)-) and 46% (-)-l. 
By mere crystallization of this mixture (5.0 g) from 350 ml of 75% aqueous 
ethanol, one obtains 2.4 g of the cloven salt with melting point 184 to 187*0 and' 
[a]20 D = -39.02. 

The liberated base has 
[aP0° = +98.5' 

and per isotaohophoreeia contains 92% of (+)-l. Further crystallization of 2.15 
grams of this salt from 200 ml of 75% ethanol yields 1 .5 g of homogeneous 
diastereoisomer of the salt with melting point of 184 to 187'C and 
[a]20° = -33.05V 

The liberated base melts at 159 to 162'C (ethanol) and has 
(a]20° = «-1 14.14°. 

According to isotachophoreste, it is entirely the homogeneous dextrorotatory 
base of ketottton [(+)-«. 

Example 2 

To a solution of 7.8 g of the racemlo base ketotffen [(±)-l] in 15 ml of ethanol 
is added a solution of 1 0.2 g of (-)-0,0'-diberizoyt-L-tartaric add and the solution 
is left to crystallize for 20 days. After this, 18.8 g of a diastereoisomer mixture Is 
drawn off, melting point 154 to 155*C. Triple crystallization consecutively from 
140, 120 and 1 00 ml of a 75% aqueous ethanol yields 8.6 g of homogeneous 
diastereoisomer of the salt, melting point 1 58 to 180°C, 
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[«]20° ° -20.38°. 

As in the preceding case, the liberated base (3.8 g) melts at 159 to 162°C 
(ethanol), 
[a]20° « +114.31°. 

Thus, once again, this Is the entirely homogeneous dextrorotatory base of 
ketotHen l(+)-0. which Is Identical to the product of example 1 . Systematic 
processing of the mother liquors obtained from example 1 and 2 results In a 
further quantum of base (+H which favorably adjusts the yield. 

Example 3 

Neutralization of 12.9 g of raoemlc base ketotlfen [(±Hl by mesns of 18.1 g 
of (+)-0,0'-dibanzoy1-l>-tartarlc acid Is carried out In 100 milliliters of ethanol and 
to the resulting solution of dlastereolsomer mixture of the salt Is added 800 ml of 
ether while stirring. After 24 hours standing, the mixture of salts Is drawn off; 27.0 
g, melting point iSfito 158°C. Triple crystallization from 85% ethanol results In 
7.2 g of homogeneous salt, which melts at 158 to 180°C and has 
la]20° = +19.55° (70% ethanol, c ■ 0.2). 

The liberated base melts at 159 to 162°C (ethanol) and has 
l<x]20°« -113.91°. 

According to teotachophoresis, this Is the entirely homogeneous tevorotatory 
base of ketotHen [(-HI. 
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CLAIMS 



Method of preparation of pure enantiornera of 4-[lM*ethyl-4-plperldytldenel. 
4,9^1hydrobenzol4,51cyo^^ formula I 



In which R Is an atom of hydrogen or methyl, the resulting dlastereoisomer 
mixtures of acid salts are orystallized from aqueous ethanol until constant optical 
rotation Is achieved, then broken down with dilute aqueous ammonia, the 
liberated optically active bases (*)-l or (-H are isolated by extraction with volatile 
and wateMmmladble solvents and recovered by evaporation of the extracts and 




' 3 0) 



characterized In that the racemlc base of formula l is neutralized with optically 
active adds of general formula II 




on 
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crystallization from ethanol, and their optical purity Ib verified by tootaohophoresls 
In &~cydodextrtn as additive to the conducting electrolyte. 



